A brief history of the Canadian Association of Radiologists' (CAR) Diagnostic Imaging Referral Guidelines (DIRGs) was published recently [1] . To provide further context for the CAR's decisions about the future of its DIRGs, this essay will consider the current state of DIRGs internationally, relevant developments in health care imaging guidelines, and other recent developments that affect DIRGs.
A number of organizations have been producing DIRGs for many years, including the Royal College of Radiologists (RCR), the American College of Radiology (ACR), La Soci et e Française de Radiologie (SFR), Diagnostic Imaging Pathways (DIP), and the CAR. The RCR has recently released the eighth edition of its DIRGs, iRefer [2] . The ACR, DIP, and the SFR also continue to revise and add new DIRGs. There is now increasing international interest in DIRGs. The RCR's iRefer has been adopted by a number of countries that do not have the resources to develop their own DIRGs, and the iRefer app is used widely throughout Europe and elsewhere. The Japan Radiological Society, the Korean Society of Radiology, and the International Society of Radiology Quality and Safety Alliance have developed or are interested in developing DIRGs.
There have been a number of developments in health care guidelines generally that are relevant to diagnostic imaging (DI). The Guidelines International Network (GIN) represents and promotes consultation and cooperation among organizations and individuals internationally that are involved in the development of health care guidelines. Among other activities, GIN endorses and supports other organizations that have developed standards for various aspects of guideline development. These include the Appraisal of Guidelines Research and Evaluation (AGREE II) and Grading of Recommendations Assessment, Development, and Evaluation (GRADE). AGREE II has developed standards for assessing the quality of medical guidelines. These can also be used to assist in developing high quality guidelines. AGREE II defines 6 domains of quality: scope and purpose; stakeholder involvement including users and patients; rigour of development; clarity of presentation; applicability; and editorial independence [3] . The relevance of the AGREE II instrument to DIRGs was assessed at 2 technical meetings hosted by the International Atomic Energy Agency. The consensus was that the majority of items in AGREE II should apply uniformly to DIRGs, but some should allow for regional differences [4] . GRADE has developed standards for evaluating the quality of evidence and the strength of recommendations in guidelines. GRADE states, among other criteria, that recommendations in guidelines should be categorized as strong or weak, and that a strong recommendation should be based only on high quality evidence [5] .
The methodologies of RCR's iRefer and of DIP have been accredited by the National Institute for Health and Care Excellence [2] , and the methodology of the ACR Appropriateness Criteria has been endorsed by the Agency for Healthcare Research and Quality (AHRQ). However, some of the international standards for guideline development may not be appropriate for DIRGs. For instance, GRADE emphasizes evidence of accuracy as being very important in determining the strength of recommendations for diagnostic tests [6] . However, accuracy may not always be the most important evidence to consider in developing recommendations for DI [7, 8] .
The most important advance in the last few years in improving the effectiveness of DIRGs is the development of robust software that allows DIRGs to be integrated into computerized order entry systems, thus providing computerized decision support (CDS) to physicians as part of their daily workflow. DI CDS has been shown to be effective in decreasing inappropriate requests for DI [9] . There is growing interest in CDS internationally. The ACR has developed ACR Select, a CDS system that incorporates the Appropriateness Criteria. The European Society of Radiology is developing its own CDS, iGuide. The RCR has also incorporated iRefer into a CDS system, which it is now testing in pilot projects [2] .
However, the development of CDS has raised important new questions about DIRGs. One of these is the question of how many DIRGs should be integrated into CDS systems and, in turn, how many DIRGs we actually need. Current DI CDS systems incorporate all the organizations' DIRGs, but this may in fact not be the best approach to the development of CDS systems. The experience with drug alerts has identified a phenomenon called alert fatigue, which happens when users get too many alerts and start to ignore all the alerts. It is possible that this phenomenon may also be true for DI CDS systems that incorporate a large number of guidelines [9] . The Centers for Medicare and Medicaid Services (CMS) in the United States, in determining the requirements for the DI CDS systems that they would approve, considered 2 options: to have a large number of DIRGs or only a core group of DIRGs. They analyzed their own data and determined that 40% of the requests for advanced imaging were covered by 8 clinical conditions. Therefore, they will require DIRGs for only those 8 clinical priority areas in any CDS systems that they approve [10] .
Another important issue is the challenge of clinical care pathways (CCPs). A CCP is an algorithm that maps out the most appropriate care for patients with a given clinical condition. Software is now becoming available that allows the integration of CCPs into electronic medical records (EMRs). As CCPs become more widely integrated into EMRs there will be less need for dedicated DI CDS and radiologists will have to start working more closely with other clinicians to ensure that the DI recommendations in CCPs are appropriate.
Finally artificial intelligence will undoubtedly have an impact on CDS. For instance, the clinical information required to justify an imaging request could be extracted automatically from the EMR. However, robust, evidencebased DIRGs will still be necessary to guide decisions about the appropriate use of DI.
Conclusion
There is growing international interest in DIRGs. However, developers of DIRGs need to be aware of international standards for medical guidelines. CDS is an effective way of implementing DIRGs and there is increasing international interest in this technology. However, CDS is raising new issues about DIRGs.
